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Abstract  
Research problem/Aim: Magnesium is an essential mineral for the organism. Magnesium which 
is necessary for the ability of more than three hundred enzymes to function found to be associated 
with many diseases. The aim of this study was to determine the intake of dietary Magnesium in 
university students and to define its relationship with depressive symptoms, anxiety and eating 
behaviors. Method: This study included 386 university students who were not diagnosed with any 
psychiatric disorder and were not using magnesium-containing nutritional supplements. A 
questionnaire of 6 sections including the general characteristics of participants like age, smoking, 
income status, Beck Depression Scale, Beck Anxiety Scale, 24-hour retrospective food 
consumption form, physical activity record form and Dutch Eating Behavior Questionnaire were 
applied face to face and anthropometric measurements were obtained. Statistical analyzes were 
performed using SPSS IBM© version 23. Findings: The average magnesium intake of participants 
in inadequate Mg intake group was 175,5±47,6 mg/day, and 353,4±107,23 mg/day in adequate Mg 
group. Dietary Mg intake was evaluated according to Turkey Food and Nutrition Guide. It was 
determined that Mg intake of inadequate Mg group were met only 48,2±12,09% of the 
requirement. The factors such as smoking, BMI and fiber intake were found different into groups 
(p <0.05). It was concluded that inadequate Mg intake was not a risk factor for depression (OR: 
1.035, 95% CI: 0,543-1,975, p = 0.916).  Anxiety, restricting eating and emotional behaviors had no 
relationship with dietary Mg intake (p>0.05), but external eating behavior scores was found to be 
related with Mg intake (r=0,110; p<0,05). Conclusions: According to this research, there is no 
relationship between adequate Mg intake and depression, anxiety and eating behaviors but further 
research is needed.  
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1. Introduction 
Magnesium (Mg) is the second most abundant element in the intracellular fluid after 
potassium (approximately 25 g), which is necessary for the ability of more than three hundred 
enzymes to function (Sean Strain, 2009). Mg plays an important role in electrical potential in 
nerve tissue and cell membranes (States, 2004). It is used as a coenzyme in carbohydrate 
metabolism, glucose oxidation, and oxidative phosphorylation. It is an important mineral in the 
provision of fluid-electrolyte balance in body fluids (Meral Aksoy, 2000).  
According to the National Institutes of Health, recommended daily allowance for Mg is 
400 mg for females, 310 mg for males aged-19-30 years ("National Institutes of Health Office of 
Dietary Supplments. Magnesium Fact Sheet for Health Professionals," 2016). Despite the 
physiologic role of Mg and its potential benefits, surveys have shown that dietary Mg intake is 
inadequate in Turkey as well as in other countries (King, Mainous, Geesey, & Woolson, 2005; 
Sağlık Bakanlığı Sağlık Araştırmaları Genel Müdürlüğü, 2014). Seventy-two percent of French 
(Galan et al., 1997), 86% of Americans (King et al., 2005)  and 73,9% of Turkish people have 
been shown to consume less than the recommended quantity (Sağlık Bakanlığı Sağlık 
Araştırmaları Genel Müdürlüğü, 2014).   
The first symptoms of Mg deficiency are neurological and neuromuscular manifestations 
due to impaired potassium flow. Studies on Mg deficiency indicates that Mg may have an 
important role in the aetiology of mood disorders. According to the studies, one possible 
mechanism on the relationship between Mg and mood disorders is thought to be that Mg’s 
inhibiting effect on N-methyl D-aspartate (NMDA) receptors. Mg blocks glutamate entry into 
the cell and reduces depressive symptoms (Boyle, Lawton, & Dye, 2017; Mlyniec et al., 2014). 
The other possible mechanisms are related with microbiota profile (Winther et al., 2015) and the 
limbic-hypothalamus-pituitary-adrenocortical axle (Hamada & Tsuruo, 1988). Studies that aimed 
to investigate the relationship between dietary Mg intake and depressive symptoms have shown 
that changes in the microbiota composition affects Mg absorption first and then depressive 
behaviors (Pachikian et al., 2010; Winther et al., 2015). Several studies have showed significant 
results about the relationship between dietary Mg intake and depression. A prospective study 
showed that Mg intake, reduces risk of depression among 42-61 years old males (Yary et al., 
2016). And a meta-analysis of seventeen studies concluded that there was a significant association 
between dietary Mg intake and depression (Li, Lv, Wang, & Zhang, 2017). Some researchers 
found a significant relationship between hypomagnesemia and depression whereas others have 
not reached such findings (Camardese et al., 2012; Derom et al., 2012). Studies about dietary Mg 
intake and its relation with anxiety is limited  (Jacka, Maes, Pasco, Williams, & Berk, 2012; Sartori, 
Whittle, Hetzenauer, & Singewald, 2012; Singewald, Sinner, Hetzenauer, Sartori, & Murck, 2004). 
In a study, it was concluded that there was no significant association between Mg intake and 
anxiety (Jacka et al., 2012), but studies with experimental animals showed that inadequate Mg 
intake increased anxiety level (Sartori et al., 2012; Singewald et al., 2004). Therefore, data on this 
regard is controversial. Further studies are needed to shed on light on this issue.  According to a 
cross sectional data from 1442 participants from the Netherlands Study of Depression and 
Anxiety, eating behaviors associated with dietary energy intake (Paans et al., 2019). Similarly, 
some researchers found that restrained eaters restrict their energy intake. External eating was 
found to be associated with higher levels of energy and fat intake (Anschutz, Van Strien, Van De 
Ven, & Engels, 2009; Keranen, Strengell, Savolainen, & Laitinen, 2011; Tepper, Trail, & Shaffer, 
1996). However, the data related with eating behaviors and nutrient intake generally focused on 
intake of macronutrients. Since there is a lack of knowledge about the relationship between eating 
behaviors and micronutrients, this is the first study to evaluate the association between the 
dietary Mg intake and eating behaviors.   
This study was conducted to research the dietary Mg intake of college students and its 
relationship with depressive symptoms, anxiety and eating attitudes. Due to the limited data on 
this issue in Turkey, it is expected to make a significant contribution to the subject. 
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2. Method  
 
2.1. Population and sample selection 
This study is a cross-sectional study carried on randomly selected-386 university students 
between 1 April and 30 May 2017. A signed informed consent form in accordance with Helsinki 
Declaration was obtained from the participants who agreed to participate in the study voluntarily. 
Ethical approval was obtained from the Ethics Committee of Hacettepe University, Ankara, 
Turkey (GO 17/229-37). Students, having a psychiatric diagnosis and using Mg containing 
supplements were excluded from the study.  
 
2.2. Data collection 
The data were collected by face-to-face interview method through the questionnaire form. 
An informed consent form was obtained from all participants. A total of 6 sections of the 
questionnaire including the general characteristics of participants, Beck Depression Scale, Beck 
Anxiety Scale, 24-hour dietary recall, physical activity records, and Dutch Eating Behaviour 
Questionnaire were applied, anthropometric measurements such as body weight, height, waist 
circumference were taken. 
2.2.1. Data collection tools 
Beck Depression Inventory 
It is one of the most commonly used self-report instruments in clinical practice and 
research (Kaya, 2007). In order to measure the severity of depressive symptoms the scale developed 
by Beck et al. (Beck, 1961) in 1961 and validity to Turkish was performed by Hisli et al. (Hisli, 
1989). The aim of the scale is not to diagnose depression but to objectively deduce the grades of 
depression symptoms (Hisli, 1989). The Cronbach alpha coefficient was found to be 0.74 in the 
validity and reliability study of the Turkish form (Hisli, 1989). A total of 21 items were rated with a 
4-point Likert type. The points that can be taken range from 0 to 63 (0=Positive statements about 
depression, 3= Negative statements about depression) (Sibel Kılınç, 2011). The cut-off point of the 
scale was determined as 17 points and above, indicating that the individuals receiving above this 
score had depression that required treatment (Hisli, 1989). The severity of depressive symptoms is 
interpreted as minimal between 0-9 points, mild between 10-16, moderate between 17-29, and 
severe between 30-63 (Kılınç, 2011).  
Beck Anxiety Inventory 
Beck et al. (Beck, 1988) was developed in 1988 and is used to determine the frequency of 
anxiety symptoms experienced by the individual. The scale validated for Turkish by Ulusoy et al. 
(Ulusoy, 1998) in 1998. How often participants respond to specific symptoms within the last week 
(from 0=no to 3=frequently) is based on scoring between 0-3. The score obtained from the scale is 
accepted as minimal anxiety between 0-7, mild anxiety at 8-15, medium anxiety between 16-25 
points and severe anxiety between 26-63 points (Ümit Aydoğan, 2012). The higher is the score on 
the scale, the more likely it is that the anxiety of the individual is so severe (Aksoy, Özkorumak, 
Yaylı, Arıca, 2012). It has been developed so that anxiety can be easily distinguished from 
depression and diagnosed. Of the twenty-one questions, 4 are related to anxiety and mood, 3 are 
related to specific fears, and the remaining 14 questions are about physiological symptoms that 
occur in anxiety disorders and panic situations. The questionnaire was determined to be valid for 
Turkey (Ulusoy, 1998).  
Dutch Eating Behavior Questionnaire  
The Dutch Eating Behaviour Questionnaire was developed in 1986 by Van Strein et al. 
(Tatjana van Strein, 1986). The questionnaire, consisting of 33 questions, consists of 3 subscales 
that assess the behavior of emotional eating, external eating, and restrictive eating. The DEBQ was 
answered on a 5-point Likert scale (1=never, 2=rarely, 3=sometimes, 4=frequent, 5=very often). 
Since there were no cut-off points for the sub-scales, the median values obtained from the study 
data were used as cut-off points. The Cronbach alpha coefficient was found to be 0,95 for 
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restrictive eating, 0.94 for emotional eating and 0,80 for external eating (Tatjana van Strein, 1986). 
Translation of the scale to Turkish was made by Tekok et al. (Tekok, 1988) and the validity and 
reliability study in university students, by Bozan et al. (Bozan, 2009) 
Assessment of Dietary Magnesium Intake  
Nutrient intake was assessed by a-24-hour food recording (Gandy). The portion quantities, 
consumed, was determined using  “Food Photograph Catalogue” (Neslişah Rakıcıoğlu, 2012), and 
the average intake of energy, macronutrients, and micronutrients were assessed by BEBİS 
(Nutrition Information System) version 8.1 (Erhardt, 2010). BEBIS is a nutrition software program 
that enables experts to evaluate dishes. The resulting data were evaluated according to 
recommended daily allowances (RDA). RDA of magnesium for healthy individuals between 19-30 
years 400 mg/d for males and 310 mg/d for females according to Institute of Medicine (The 
Essential Guide to Nutrient Requirements, 2006). 
Anthropometric Measurements 
Body weight, height and waist circumference of the participants were measured by the 
researcher according to the validated protocols. Body mass indexes (BMI) an index based on body 
weight and height, were calculated by dividing weight (kg) to the square of the height (m) and 
evaluated according to the World Health Organization BMI classification (Organisation). Weight 
was measured wearing light clothes and no shoes using Tanita HA 622; height was measured 
without shoes with a stadiometer, waist circumference was measured in the middle of the iliac 
prominence and the lowest rib of the participant with an inflexible tape (Organisation; WHO. Report 
of a WHO Expert Consultation, 2008). 
2.3. Evaluation of data 
Statistical analysis was performed using SPSS IBM© version 23 (Nie NH., 1975). The 
sample size was obtained by calculating the minimum number of people to be reached according 
to 80% power level and p=0.05 significance level by Pass Out programme. The distribution of 
variables was examined by Kolmogorov-Smirnov/Shapiro-Wilk tests, descriptive statistics were 
expressed as mean±standard deviation for normally distributed numerical variables and 
frequency tables for identifying categorical variables. In the evaluation of categorical data, x2 and 
Fisher exact tests, Mann Whitney U test, Kruskal Wallis test or t-test in independent groups were 
used for numerical variables, Pearson correlation test was examined for normally distributed 
numerical values  and correlation coefficients were determined by Alpar et al. (Alpar, 2016). For 
the multivariate analyses, the possible factors identified with univariate analyses were further 
entered into the logistic regression model analysis. If the variable has associated with both 
outcome and variable (p<0,05), it was considered a potential confounder and included into the 
model. Mg is also explored as an outcome of energy intake (milligrams of Magnesium/1000 kcal). 
Hosmer-Lemeshow goodness of fit statistics were used to assess model fit. A 5% type of error 
was used to infer statistical significance. 
3. Results 
General characteristics and anthropometrical measurements were shown according to 
RDA of Mg in Table 1. We evaluated 191 males and 195 females. The average age of participants 
was 22,2±2,42 years. Total Mg intake was 175,5±47,6 mg (meet the requirement 48,212,09%) in 
the inadequate Mg intake group and 353,4±107,23 mg (meet the requirement 102,832,58%) 
(Data is not shown) for adequate Mg intake group. General characteristics such as age, income 
status is not statistically different among groups, physical activity level was not different, either. 
However, it was observed that as smoking was different among the groups (p<0,001), weight, 
BMI, waist circumference was found higher in inadequate Mg intake group (p<0,001). Daily 
energy and magnesium, calcium, fiber, folate intakes of participants categorized by RDA of Mg 
were given in Table 1, also. It is showed that dietary fiber and folate intake was found higher in 
the adequate Mg intake group (p<0,001).    
 
Kırcalı Haznedar, N., Bilgiç, P. (2019). Evaluation of dietary magnesium intake and Its association with depression, 
anxiety and eating behaviors?. Journal of Human Sciences, 16(1), 345-354. doi:10.14687/jhs.v16i1.5664 
 
 
349 
Table 1. General characteristics, anthropometric measurements and dietary intake of some nutrients of 
participants according to dietary Mg intake. 
Abbreviations: BMI=Body mass index, RDA= Recommended daily allowances. Note: Data was presented percentages (%) or 
meanSD. 
Table 2 presents depression, anxiety and eating behavior scores of participants according 
to RDA of Mg. Depression scores were higher in in inadequate Mg intake group (p=0,017). But, 
the significance disappeared after adjustments (Table 4) and there was no correlation between the 
variables (Table 3). Anxiety scores were higher in inadequate Mg intake group, too. But it was not 
statistically different (p=0,701). When looking at eating behaviors, emotional eating and external 
eating behaviors were higher inadequate Mg intake group compared to the inadequate intake 
group (p=0,009, p=0,008 respectively), but there was no correlation with dietary Mg intake and 
eating behaiors (Table 3) 
      Table 2. Depression, anxiety and eating behaviour scores of participants according to dietary Mg intake. 
 
 
   
 
 
  Dietary Mg intake   
Variable  <RDA (n=156) ≥RDA (n=230) Overall p 
Age  22,2±2,54 22,2±2,34 22,2±2,42 0,711 
Gender (% male)  61,5 41,3 49,4 0,124 
Low income (%)  14,7 12,6 13,5 0,224 
Smoking Status (%) Non-smoker 65,4 77,8 20,5 0,000 
 Ex-smoker 4,5 8,3 6,7  
 Smoker 30,1 13,9 72,8  
Weight (kg)  69,5±14,62 64,5±12,79 66,6±10,65 0,000 
BMI (kg/m2)  23,3±3,57 22,1±3,30 22,6±3,15 0,001 
Waist (cm)  82,8±13,05 78±11,35 80±9,90 0,000 
Physical activity level   1,78±0,43 1,8±0,32 1,79±0,37 0,644 
 
 
 
 
 
Energy (kcal/d)  1579,8469,71 2352,5650,45 2040,9±693,55 0,000 
Dietary Mg intake (mg/d)  175,5±47,6 353,4107,23 281,5±124,15 0,000 
Calcium (mg/d)  497,6211,16 800,2348,98 681,8±335,45 0,232 
Dietary fiber (g/d)  14,15,66 26,69,6 21,5±10,15 0,000 
Folate (g/d)  226,9143,1 411,2201,0 336,7±199,95 0,001 
 Dietary Mg intake   
 <RDA (n=156) ≥RDA (n=230) Overall 
Scores Mean±SD Mean±SD Mean±SD P 
Depression 14,9±8,47 
 
12,9±7,17 
 
13,77,7 0,017 
Anxiety 12,0±9,21 
 
11,7±9,44 
 
11,89,3 0,701 
Restrictive eating behavior 2,1±0,89 
 
2,2±0,86 
 
2,20,87 0,324 
Emotional eating behavior 2,1±0,97 
 
2,4±1,13 
 
2,31,0 0,009 
External eating behavior 2,4±0,72 
 
2,6±0,77 
 
2,60,76 0,008 
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Table 3. Correlation of depression, anxiety and eating behaviour scores according to dietary magnesium intake 
 Dietary Mg intake  
 <RDA (n=156) ≥RDA (n=230) Overall 
Parameters rho P rho p rho p 
Depression 0,039 0,632 0,020 0,760 -0,730 0,155 
Anxiety 
 
-0,086 0,284 -0,011 0,873 -0,032 0,525 
Restrictive eating behavior -0,111 0,169 -0,101 0,126 -0,033 0,518 
Emotional eating behavior -0,115 0,155 -0,064 0,334 0,041 0,420 
External eating behavior -0,013 0,872 0,045 0,498 0,117 0,022 
      Abbreviations: rho: Pearson correlation coefficient.  
This data revealed that depression, emotional eating and external eating behavior was 
significantly different between the groups. However, after adjustments based on binary logistic 
regression model analysis, the difference between groups’ depression scores had no longer 
significant (Table 4). 
   Table 4. Risk of depression according to RDA of Mg using the logistic regression model. 
 OR %95 Cl p 
Model 1 1,394 0,897-2,167 0,140 
Model 2 1,248 0,785-1,983 0,349 
Model 3 1,035 0,543-1,975 0,916 
           Model 1 adjusted for age  
           Model 2 adjusted for model 1 and smoking status, alcohol using status, BMI, physical activity level 
           Model 3 adjusted for model 2 and total energy intake (kcal/day), n-3 fatty acid intake (g/day), fiber intake 
(g/day), vitamin B1, B6, C (mg/day) and folate (µg/day) and iron (mg/day) intake. 
 
4. Discussion and Conclusions 
Magnesium is the second most abundant element in the intracellular fluid after potassium, 
which is necessary for the ability of more than three hundred enzymes to function (Sean Strain, 
2009). Despite the physiological role of Mg and its potential benefits, surveys have shown that 
dietary Mg intake is inadequate in Turkey as well as in other countries (Galan et al., 1997; King et 
al., 2005; Sağlık Bakanlığı Sağlık Araştırmaları Genel Müdürlüğü, 2014). This cross-sectional study 
was planned to assess dietary Mg intake and whether there was an association between dietary Mg 
intake and depression, anxiety and eating behaviors among university students. According to 
Turkey Food and Health Research 2010, overall dietary Mg intake was observed 272,9130,24 
mg/d (Sağlık Bakanlığı Sağlık Araştırmaları Genel Müdürlüğü, 2014). In this study inadequate Mg 
intake group was observed to intake 175,547,6 mg/d and adequate Mg intake group was 
observed to intake Mg 353,4107,23 mg/d. According to the studies (Ford & Mokdad, 2003; 
Schulze et al., 2007), dietary Mg intake was lower in Turkey. This may be related to the socio-
cultural habits, dietary styles and the level of development. The reason for this difference is 
thought to comes from the genetic factors. Another factor that effecting dietary Mg intake was 
the level of Mg in the soil and growing conditions of the plants. Policies for good agricultural 
practices may be useful in increasing Mg intake. 
In this study we have observed that some variables including smoking, weight, BMI, waist 
circumference was different between groups designed to dietary Mg intake. It was showed that 
smoking is more prevalent among the inadequate Mg intake group. Similar results were obtained 
from the studies, it was showed that non-smokers or ex-smokers had higher dietary Mg intake 
according to smokers (He et al., 2006; Song, Manson, Buring, & Liu, 2004). It is thought that 
replacing cigarette with Mg rich food like almond, nut is a way of giving up cigarettes. So, 
smokers had reduced Mg intake in comparison to the others.  
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It was found that the BMI and weight values of participants who had an adequate Mg 
intake were significantly lower. Similarly, a study conducted by Song et al. (Song et al., 2005) in 
women over 45 years reported that BMI and weight decreased as dietary Mg intake increased. 
The reason for this is thought to be the role of the Mg in carbohydrate metabolism and insulin 
secretion. Individuals may be advised that taking enough Mg to reduce their BMI values. 
In our study, we have found no significant association between groups of Mg intake in 
depression, anxiety and eating behavior scores of students. These findings were in line with a 
Spanish follow-up study in university graduates (Derom et al., 2012). Derom et al, was studied 
among university graduates’ individuals. They assessed Mg intake with a validated food frequency 
form, and assessed depression with self-reports. While the other methodologic aspects were 
similar, the assessment method of Mg intake was different between the two studies. Our samples 
were young and highly educated. Nevertheless, epidemiologic literature about Mg intake and 
depression was contradictory. In a study conducted by Yary et al. (Yary et al., 2016) among 2320 
individuals 42-61 aged, it was reported that the individuals who consumed Mg in the lowest 
tertile had a higher risk of depression (HR: 0,53, Cl: 0,25-0,95, p=0,035). Similarly, in the 
Hordaland Health Study, 5780 individuals between 46-74 years were examined, Mg intake was 
evaluated by using a food consumption frequency form consisting of 169 foods and Hospital 
Anxiety and Depression Scale was used (Jacka et al., 2009). The results showed that depression 
was lower in the group of adequate Mg intake (OR: 0,86, Cl: 0,69-1,08). Mechanisms for the use 
of Mg in the treatment of depression have not been clarified yet. However, it plays a role in the 
glutamatergic transmission of N-metil-D-aspartate receptors. That may be a part of the 
pathophysiology of depression (Mlyniec et al., 2014). In this study, it was found that there was no 
difference between depression scores after adjusting according to various factors (OR: 1.66, Cl: 
0.83-3.29). It is thought that there may be several reasons why different results have been 
obtained from these studies. The fact that the study sample consisted of young individuals may 
have decreased the frequency of depression and Mg deficiency. The difference in the 
methodology of evaluation of Mg intake and depression may have affected the results. It may 
also be an effective factor for the participants to have a high level of education and have healthy 
lives.  
In this study, it was determined that the individuals had anxiety in 28.8% of the 
individuals with inadequate Mg and in 27% of the adequate Mg intake group (data not shown). 
When anxiety scores were compared according to magnesium intake levels, there was no 
difference between magnesium intake groups among the anxiety scores (p> 0.05). In a systematic 
review including 18 studies, the effect of Mg on different types of anxiety was investigated. Mg 
intake on postpartum anxiety was not effective, but it has been suggested to be effective in other 
types (Boyle et al., 2017). The cross-sectional studies examining the relationship between diet Mg 
intake and anxiety are limited. Three hundred mg/day Mg support was given to university 
students and the difference between anxiety scores between placebo and intervention groups was 
evaluated; however, no difference was found (Gendle & O'Hara, 2015). Hanus et al. (Hanus, 
Lafon, & Mathieu, 2004) in a double-blind randomized clinical trial of Mg support were found to 
cure anxiety. The reason why we obtained different results from this study was thought to be this 
study had been a cross-sectional study and the methodology of research while evaluating anxiety. 
Literature about the relationship between eating behaviors and dietary intake generally 
focus on dietary macronutrient intake. This is the first study in terms of examining the 
association between diet Mg intake and eating behaviors. Since DEBQ does not have any cut-off 
points, the median values obtained from the study data were used as cut-off points for each 
behavior. While the eating behaviors of individuals according to Mg intake levels were examined, 
there was no difference between groups’ restrictive eating behavior scores; but emotional eating 
and external eating behavior scores were found to be different in individuals with inadequate 
levels of Mg (p <0.05). Both emotional eating and external eating scores were found to be higher 
in adequate Mg group. But, the significance of emotional eating didn’t last in correlation tests. 
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Only external eating and dietary Mg intake had significant but very weak association (r=0,117; 
p=0,022).  This suggests that adequate Mg intake may be not the reason but the result of 
emotional eating and external eating. Mg-rich foods like chocolate, almond, nuts are generally 
desirable foods that individuals with emotional eating and external eating behaviors tend to 
increase the consumption of them. As a result, their dietary Mg intake may increase. (Albrecht, 
2014). 
This study is important in terms of evaluating the relationship between dietary Mg intake 
and mood. Since intake of psychotropic drugs and nutritional supplements would affect 
homeostasis, individuals with psychological support and treatment were excluded from the study. 
However, there were some limitations in our study. Moreover, participants may have misreported 
their psychiatric status because of social bias. 
In conclusion, our data suggest that dietary Mg intake are not associated with depression, 
anxiety and eating behaviour scores among university students. However, our findings cannot 
generalise to the entire population because of our young and generally healthy sample. Dietary 
Mg intake may ameliorate depressive symptoms in already depressed patients or elderly 
individuals.  Further prospective studies should have confirmed our findings.  
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